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CLAIMS 



What is claimed is: 
1. An energy conversion device adapted to enhance field emission, 
comprising: 



high-energy distribution of electrons to produce an energy conversion 



2. The energy conversion device of claim 1, the diamond emitter 
10 including a geometric tip enhancement. 

3. The device of claim 2, the geometric tip enhancement 
comprising: 



4. The device of claim 2, the geometric tip enhancement 
comprising: 

a conical tip shape. 

20 5. The device of claim 2, the geometric tip enhancement 
comprising: 

a pyramidal tip shape. 

6. The device of claim 2, the geometric tip enhancement 
25 comprising: 

a hydrogen tip termination. 



5 



a diamond emitter adapted to utilize band bending to emit a 



effect. 



micro-nanoscale tips on the cathode emitter. 
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7. The energy conversion device of claim 1, the diamond emitter 
including a polycrystalline structure with sp2 bonding. 
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8. The energy conversion device of claim 1, the diamond emitter 
including dopants that produce band bending via space charge 
accumulation. 

5 9. The energy conversion device of claim 1, the dopant selected 
from a dopant group including as nitrogen, phosphorous, and sulfur- 
hydrogen. 

10, An electronic cooling device, comprising: 
10 a cathode comprising at least one emitter structure on a base; 



an anode positioned over and spaced apart from the cathode by 
a vacuum space, 

a biasing energy supply adapted to bias the cathode to anode 
15 separation, the bias of sufficient potential to cause electron emission 
from the base electrode through the cathode into the conduction band, 
then through the vacuum and deposition in the anode; 
the emitter structure including a diamond microtip emitting portion. 

20 11. The electronic cooling device of claim 10, the diamond microtip 
emitting portion including a geometric tip enhancement for 
enhancing band bending. 

12. An electronic cooling device, comprising: 
25 a cathode comprising at least one emitter structure on a base, the 
emitter structure including a diamond microtip emitter extending 
upwardly from and formed integral to a diamond substrate having a 
top surface; 



and 
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an anode layer spaced apart from the emitter and suspended above 
the diamond substrate by a first insulating layer extending upwardly 
from the top surface of the diamond substrate; 

a porous gate positioned above and spaced apart from the diamond 
5 microtip, supported by a second insulating layer extending upwardly 

from a top surface of the anode layer; and 

a biasing energy supply adapted to bias the anode and the gate 

separation, the bias of sufficient potential to cause electron emission 

from the base electrode through the cathode into the conduction band, 
10 then through the vacuum and deposition in the anode. 



13. The device of claim 12, the porous gate is constructed in a grid 
arrangement. 

15 14. The device of claim 12, the porous gate is constructed in an 
annular gate structure adapted to provide appropriate electrical 
conditions for cathode emission, while also providing a path to the 
anode. 

20 15. The device of claim 12, wherein the bias between the cathode 
and the anode is maintained at a higher level than that of the bias 
between the cathode and the gate, but the bias between the cathode 
and the anode still allows electrons emitted from the cathode to reach 
the anode. 

25 

16. A method for energy conversion using a diamond microtip 
cathode separated from an anode by a vacuum space, the method 
comprising: 

shifting the field emission band with a positive voltage bias on 
30 the anode to narrow the potential barrier width to increase the 
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probability of quantum tunneling to increase field emission and 
produce a transfer of thermal energy from the cathode to the anode. 

17. The method for energy conversion of claim 16, wherein shifting 
5 the field emission band occurs in the cathode. 

18. The method for energy conversion of claim 16, the shifting 
occurring near the base-electrode/cathode interface 

10 19. The method for energy conversion of claim 16, wherein shifting 
the field emission band occurs in the vacuum. 

20. The method for energy conversion of claim 16, the shifting 
occurring near sp2-bonded elements of the polycrystalline structure. 

15 

21. The method for energy conversion of claim 16, the shifting 
occurring at the cathode/vacuum barrier 

22. The method for energy conversion of claim 16, further 
20 comprising: 

decreasing the resistance to electron flow between the cathode 
and anode through the use of a gate electrode designed to extract 
electrons from the cathode while allowing emitted electrons to bypass 
the gate. 

25 

23. An energy conversion structure, comprising: 

a biased diamond microtip emitter thermally and electrically 
connected to a base and spaced from an anode by a vacuum gap, the 
biased microtip emitter forming curved energy bands adapted to 
30 produce a net energy transfer to an anode. 
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24. The energy conversion structure of claim 23, the net energy 
transfer manifest as cooling of the base, 

5 25. The energy conversion structure of claim 23, the net energy 
transfer manifest as power generation with an electrical potential 
between the anode and the base. 

26. A step for improving efficiency for an energy conversion device 
10 using a base electrode and a diamond emitter cathode, the step for 
improvement comprising: 

providing geometric enhancement adapted to increase the local 
electric field at the interface between the base electrode and the 
diamond cathode. 



2^. A diamond emitter energy conversion device adapted to provide 
power to an external circuit, comprising: 

a cathode with a microtip structure, the cathode adapted to 
support a high density of energetic electrons and further adapted to 
20 be electrically connected to the external circuit; 

an anode spaced from the cathode and adapted to be 
electrically connected to the external circuit; 

an annular gate electrode adapted to provide a low potential 
field sufficient for emission of electrons from the cathode tip to the 
25 anode by bypassing the annular gate; and 

a biasing energy supply adapted to bias the anode and the gate 
separation, the bias of sufficient potential to cause electron emission 
from the base electrode through the cathode into the conduction band, 
then through the vacuum and deposition in the anode. 
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2*1* A method for increasing efficiency of energy converters 
utilizing a thermal differential across a structure including a base 
connected to a cathode, the cathode separated from an anode by a 
vacuum space, the cathode including a diamond microtip emitter, 
5 comprising: 

enhancing band bending potential of the structure during 
construction of the cathode and anode structure. 



electrode adapted to reduce the required voltage for field emission 
within the structure. 
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2$. The method of claim 24, further comprising: 

providing a gate electrodes during construction, the gate 



